Rapid inactivation and proteasome-mediated degradation of OGG1 contribute to the synergistic effect of hyperthermia on genotoxic treatments.
Inhibition of DNA repair has been proposed as a mechanism underlying heat-induced sensitization of tumour cells to some anticancer treatments. Base excision repair (BER) constitutes the main pathway for the repair of DNA lesions induced by oxidizing or alkylating agents. Here, we report that mild hyperthermia, without toxic consequences per se, affects cellular DNA glycosylase activities, thus impairing BER. Exposure of cells to mild hyperthermia leads to a rapid and selective inactivation of OGG1 (8-oxoguanine DNA glycosylase) associated with the relocalisation of the protein into a detergent-resistant cellular fraction. Following its inactivation, OGG1 is ubiquitinated and directed to proteasome-mediated degradation, through a CHIP (C-terminus of HSC70-interacting protein) E3 ligase-mediated process. Moreover, the residual OGG1 accumulates in the perinuclear region leading to further depletion from the nucleus. As a consequence, HeLa cells subjected to hyperthermia and exposed to a genotoxic treatment have a reduced capacity to repair OGG1 cognate base lesions and an enhanced cell growth defect. The partial alleviation of this response by OGG1 overexpression indicates that heat-induced glycosylase inactivation contributes to the synergistic effect of hyperthermia on genotoxic treatments. Taken together, our results suggest that OGG1 inhibition contributes to heat-induced chemosensitisation of cells and could lay the basis for new anticancer therapeutic protocols that include hyperthermia.